This systematic review examines whether negative affect symptoms (i.e., anxiety, depression, and internalizing symptoms more broadly) predict subsequent adolescent substance use after controlling for co-occurring externalizing symptoms. Following PRISMA procedures, we identified 61 studies that tested the association of interest. Findings varied depending on the type of negative affect symptom and to some extent on the substance use outcome. The most consistent associations were evident for depressive symptoms, particularly as predictors of substance use composite scores. No clear association between anxiety and substance use or between internalizing symptoms and substance use was evident, and indeed these associations were as often negative as positive. Mixed findings regarding the depression-substance use association, however, also call for greater attention to potential moderating factors that may help define who, when, and in what context depression serves as an important risk factor for later substance use above and beyond risk associated with externalizing symptoms.
etiologic role of internalizing-or negative affect-symptoms as predictors of substance use has been less consistent and weaker than has evidence for the role of externalizing systems (Hussong et al., 2011) . Even so, in the literature there has been a common reliance on an assumed link between negative affect symptoms and youth substance use (Kaplan, 1980; Khantzian, 1997; McCarthy, Curtin, Piper, & Baker, 2010) . The purpose of this systematic review is to examine the extent to which negative affect predicts substance use in adolescence, a time when both substance use and many negative affect symptoms are on the rise (Chassin, Sher, Colder, & Hussong, 2016; Graber & Sontag, 2009 ).
The review is challenging because of at least three factors. First, because of comorbidity of externalizing and internalizing symptoms among youth (Hussong et al., 2011) , any effort to detect the unique contributions of internalizing symptoms to substance use must control for the contribution of externalizing symptoms. Otherwise, there is the possibility that any association between negative affect symptoms and adolescent substance use is actually attributable to externalizing symptoms .
Second, there are differing forms of internalizing symptoms (depression, anxiety, or global indices) and different approaches to measurement (diagnostic interviews vs. symptom checklists). Third, substance use outcomes differ both by type of substance, whether distinct by substance or pooled across substances, and by the type of use, such as onset or maintenance. These last two challenges potentially obscure conclusions that can be drawn from the literature about the contributions of negative affect to youth substance use. For example, proponents of the internalizing model have argued that negative affect symptoms may be a substancespecific predictor, such that negative affect symptoms are more strongly associated with more deviant forms of substance use (i.e., "harder" drugs of abuse vs. alcohol, tobacco, and marijuana or indicators of problem use rather than consumption alone) or that some forms of negative affect symptoms are more strongly related to substance use (i.e., depression) than are others (i.e., anxiety; Colder, Chassin, Lee, & Villalta, 2010; Hussong et al., 2011) . Such variability by type of substance use and type of negative affect may in part account for the inconsistent findings regarding the association between negative affect symptoms and substance use.
We thus examine whether negative affect uniquely predicts substance use when accounting for the contribution of externalizing symptoms and when considered (a) by type of negative affect (anxiety, depression, or composite internalizing symptoms and, where possible, by measurement of symptoms or diagnosis); (b) by type of substance use outcome (alcohol, tobacco, marijuana, illicit drugs, and composite substance use); and (c) where possible, along potential points of substance use involvement. We include studies with youth covering the broad span of adolescence, ages 11 to 19, with the intent of examining whether relations differ for younger versus older adolescents. In addition, because research has linked internalizing processes to alcohol use and abuse in girls more so than in boys (Hyun-Jin, Sacco, Bright, & Camlin, 2015) , where possible, we examine gender as a moderating variable. By parsing studies along these multiple dimensions, our aim was to identify particularly problematic subsets of negative affect-substance use linkages and particularly vulnerable subgroups of individuals. Summarizing the evidence for which youth and for which forms of negative affect and substance use there are unique prospective associations is needed for progress on development of theoretical or organizing frameworks on the internalizing pathway to substance use.
Method

Search Strategy
We screened the literature for empirical studies that assessed the association between negative affect symptoms and substance use during adolescence after controlling for co-occurring externalizing symptoms. A core search strategy using Boolean operators was developed and used in all searches. 
Inclusion and Exclusion Criteria
Population. Studies were restricted to those that examined substance use during adolescence, defined as ages 11 to 19 (studies that combined adolescent and young adult samples were excluded). General community population samples as well as clinical and high-risk samples (e.g., children of alcoholics) were included.
Predictor variables: Negative affect and externalizing symptoms. Because this is the first study to systematically examine the unique effects of negative affect symptoms on substance use net of externalizing symptoms, we defined negative affect symptoms broadly and included both diagnostic and symptom indicators. We included studies of depression, anxiety, panic disorders, and phobias. Studies that measured symptoms separately or constructed an overall negative affect symptom variable were included. Externalizing symptoms were also defined broadly to include aggression, conduct disorders, oppositional defiant disorders, and deviant and/or problem behaviors. Note that symptom measures may include a full range of severity (from above to below thresholds, although this distribution was rarely reported), but diagnostic measures distinguish severity above versus below thresholds.
Outcome variables: Substances used. Studies included an assessment of alcohol, tobacco, marijuana, other illicit drugs, and/or composite scores of substance use that combined these drug classes.
Type of study. Empirical studies reporting quantitative results in peer-reviewed journals were included. Only longitudinal studies for which negative affect symptoms served as predictors of substance use at a later time point were retained. Clinical trials and reviews (e.g., theoretical reviews or meta-analyses) were excluded. To ensure the most accurate measurement of the time-dependent relation between negative affect symptoms and substance use, we excluded studies with retrospective reporting of variables of interest. Furthermore, studies utilizing analysis methods for which the effect of negative affect symptoms net of externalizing symptoms on substance use could not be isolated (e.g., mixture models) were excluded. Studies were also limited to those published in the English language.
Screening and Data Extraction
Guidelines set forth by the PRISMA Statement to ensure transparency in the process of identifying, selecting, and reporting findings of systematic reviews were followed (Moher, Liberati, Tetzlaff, Altman, & the PRISMA Group, 2009) . Two members of the study team screened 4,623 identified article abstracts for relevance, and a third team member helped to resolve discrepancies. A total of 258 articles were retained for full-text review. Two team members reviewed each article to assess inclusion and exclusion criteria in detail, with discrepancies resolved by the four-member study team. A total of 61 articles were retained for qualitative synthesis. A flowchart detailing inclusion and exclusion decisions at each stage is presented in Figure 1 (a summary table of included studies is available in the online supplemental materials).
Review Structure
A meta-analysis of the results was deemed inappropriate, given the heterogeneity of articles with regard to population, study design, measurement, and analysis. We believe that, given inconsistency in findings, a summary effect estimate, as offered by meta-analyses, would not reflect the impact of this heterogeneity This document is copyrighted by the American Psychological Association or one of its allied publishers.
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on conclusions. Thus, a narrative summary of the results is presented next. We organized the results by three types of negative affect: anxiety, depression, and internalizing symptoms. Within each of these types, we further structured our narrative around type of substance use because associations may vary by substance. We reported, as available, findings for alcohol, tobacco, marijuana, illicit drugs, and composite measures of substance use. Illicit drugs included in identified studies were solvents, Ecstasy, amphetamines, LSD, tranquilizers, cocaine or crack, heroin or methadone or opioids, barbiturates or sedatives, inhalants, hallucinogens, PCP, and psilocybin; six of the studies had undefined hard or illicit drug use. Across articles, externalizing symptoms most often included disruptive behavior disorders (as an aggregate or separated by conduct or oppositional defiant disorder or attention-deficit/ hyperactivity [ADHD] disorder), delinquency and aggression, or personality indicators such as impulsivity or sensation seeking (in addition to symptom measures). Symptoms were primarily based on self-reports, but a few articles included teacher report (five in total), parent report (14 in total), or peer report (one in total). All articles had to report tests of the relation between negative affect symptoms and future substance use, controlling for externalizing symptoms, in the same model. All studies used prospective designs but varied in the time lag between assessments, reflecting a range from 3 months to 19 years (with a mode of 1 year). A total of 16 of the 61 articles identified contained clinical or high-risk samples, and the remainder were community samples.
Each section summarizes individual tests of the associations of interest rather than single-article findings. The limitation of this approach is that any given article could contribute more than one test, and indeed a few articles used the same sample to test the association in slightly different ways. We considered the impact of this approach to summarizing the literature where appropriate in our Results and Discussion sections.
Results
Anxiety and Substance Use
Overview of articles. Our review identified 63 tests of the association between anxiety and substance use controlling for externalizing behavior as reported in 16 studies. Of these tests, five (as reported in two articles) indicated that a positive unique association between anxiety and substance use was present, six (as reported in four articles) found a negative association, and the remaining 52 produced null findings (as reported in all but one article).
Alcohol. A total of 18 tests of the unique association between indicators of anxiety and alcohol use were identified in nine articles. Only one test found a positive association (Marmorstein, This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
White, Loeber, & Stouthamer-Loeber, 2010) , and four tests in three articles showed a negative anxiety-alcohol use association (Cerdá et al., 2013; McCarty, Rhew, et al., 2012; Peeters et al., 2014) . The positive effect was reported by Marmorstein et al. (2010) , who showed that generalized anxiety predicted greater risk for subsequent alcohol use in a male sample of 13-to 20-year-olds, though generalized anxiety did not predict problem use and social anxiety did not predict use or problem use. Reporting tests showing a negative association, Cerdá et al. (2013) found that greater anxiety symptoms and neuroticism were associated with a reduced likelihood of initiating alcohol use in male adolescents and Peeters et al. (2014) showed that higher anxiety sensitivity scores predicted a reduced likelihood of persistent alcohol use in a young adolescent sample of boys and girls. McCarty, Rhew, et al. (2012) showed that greater separation and panic symptoms each predicted a reduced likelihood of initiating alcohol use in a young adolescent sample, but social anxiety and somatization were unrelated to alcohol use, and none of these anxiety indicators predicted age of drinking onset.
The remaining tests reported null effects regarding the prediction of alcohol use disorders (Biederman et al., 1996) or alcohol use involvement as a function of anxiety disorders (Costello, Erkanli, Federman, & Angold, 1999; King et al., 2004) or anxiety symptoms (Dobkin, Tremblay, & McDuff, 1997; Little et al., 2013) .
Tobacco. A total of 21 tests of the unique association between anxiety and tobacco use were identified in nine articles. One test reported a positive association (Marmorstein et al., 2010) , two a negative association (both in Costello et al., 1999) , and the remainder reported null findings (Brown, Lewinsohn, Seeley, & Wagner, 1996; Cornelius, Leech, Goldschmidt, & Day, 2005; Dierker, Avenevoli, Merikangas, Flaherty, & Stolar, 2001; Dobkin et al., 1997; Griesler, Hu, Schaffran, & Kandel, 2008; King et al., 2004; Marmorstein et al., 2010; Pedersen & Von Soest, 2009) .
Reporting a positive association, Marmorstein et al. (2010) showed that generalized but not social anxiety predicted greater risk for smoking behavior but not smoking-related problems. Reporting a negative association, Costello et al. (1999) showed that having an anxiety disorder was associated with a later age of smoking onset in both boys and girls but not with lifetime smoking.
Marijuana. A total of 12 tests of the unique association between anxiety and marijuana use were identified in five articles. Only one reported a positive association (Marmorstein et al., 2010) , and the remainder reported null effects (Aseltine, Gore, & Gordon, 2000; Cerdá et al., 2013; Costello et al., 1999; King et al., 2004) . Contrasting with their findings for tobacco, Marmorstein et al. (2010) found that social but not generalized anxiety predicted greater risk for marijuana-related problems but not age of onset.
Illicit drugs. A total of six tests of the unique association between anxiety and illicit drug use were identified in four articles; all reported null findings (Biederman et al., 1996; Costello et al., 1999; Dobkin et al., 1997; McCarty, Rhew, et al., 2012) .
Composite substance use scores. Six tests of the unique association between anxiety and composite scores of substance use were identified in two articles that both used the Great Smoky Mountain Study. One study reported two tests showing a positive association (Sung, Erkanli, Angold, & Costello, 2004) , and the other reported null effects for four tests of this association . Sung et al. (2004) showed that anxiety disorders predicted substance use at age 16 but not earlier (ages 13-15), more so in girls than boys; Costello et al. (1999) did not examine the effect as a function of adolescent age and found no anxiety-substance use association.
Summary. A total of 16 articles provided 63 unique tests of the association between anxiety and substance use in adolescents after controlling for indicators of externalizing symptoms. Only two articles found a positive anxiety-use association (Marmorstein et al., 2010; Sung et al., 2004) , and both articles used samples that also found no evidence of this association in other tests reported either in the same publication (Marmorstein et al., 2010) or in other publications (e.g., Costello et al., 1999; Sung et al., 2004) with the same data set. A negative association was found in four articles, each showing that anxiety indicators predicted lower risk for later drinking outcomes after controlling for externalizing symptoms. Articles reporting tests of anxiety as a predictor of drug use (n ϭ 4) found no evidence of an association. Overall, there was weak support for a main effect association between anxiety and substance use in adolescents, with as many effects suggesting that anxiety may be a protective factor as well as a risk factor for future substance use after controlling for externalizing symptoms.
Depression and Substance Use
Overview of articles. Our review identified 113 tests of the unique association between depression and substance use as reported in 41 articles. Of these tests, 36 reported a positive association (as reported in 20 articles), one reported a negative association (reported in one article), and the remaining 78 reported null effects (in all but nine articles).
Alcohol. A total of 32 tests of the unique association between depression and alcohol use were identified in 22 articles. Ten effects found a positive association (Cerdá et al., 2013; King et al., 2004; Kumpulainen, 2000; Leve, Harold, Van Ryzin, Elam, & Chamberlain, 2012; Pesola et al., 2015; Wu et al., 2006 Wu et al., , 2008 , and the remaining effects were null. Regarding studies that examined depressive symptoms (rather than disorder) as a predictor, positive associations were found for a variety of alcohol use indicators. For example, in their sample of boys ages 7-19, Cerdá et al. (2013) showed that depressive symptoms predicted earlier age of drinking onset; Wu et al. (2006) showed that depressive symptoms predicted alcohol initiation over 2 years among Puerto Rican youth who were abstainers at baseline; and Pesola et al. (2015) found that depressive symptoms predicted harmful drinking for both boys and girls in the United Kingdom. Two studies reported a positive association between depressive disorder and alcohol use King et al., 2004) . King et al. (2004) showed that adolescents with a depressive disorder had an earlier age of onset and regular use than did their peers. Costello et al. (1999) found mixed effects of this association based on gender, such that depressive disorders predicted later age of onset in 9-to 13-year-old girls but not boys, as well as alcohol use in boys but not girls.
Other studies also showed mixed effects. Two articles by Kumpulainen and colleagues provide somewhat contradictory findings. Kumpulainen (2000) found that both parent-and teacher-reported depressive symptoms predicted heavy alcohol use at age 15 among This document is copyrighted by the American Psychological Association or one of its allied publishers.
Finnish youth after controlling for hyperactivity, relationship difficulties, and more general indicators of externalizing behavior, though the association between teacher-reported depressive symptoms and heavy alcohol use was stronger in boys than in girls. Using the same sample, Kumpulainen and Roine (2002) did not find a depression-alcohol use association using five factors derived from the Child's Depression Inventory as predictors of heavy alcohol use after controlling for interpersonal problems and aggression. Only one factor (defined by ineffectiveness and low self-esteem) was associated with later heavy alcohol use and only in girls. Leve et al. (2012) found that girls in foster care with greater depressive symptoms at age 11 and faster increases in depression over 2 years drank more alcohol by age 13 but not in a second sample reported in the same article. In addition to these mixed findings, several articles reported no association between depressive symptoms and alcohol use (Capaldi & Stoolmiller, 1999; Cortes, Fleming, Mason, & Catalano, 2009; Dishion, Capaldi, & Yoerger, 1999; Little et al., 2013; Maslowsky, Schulenberg, & Zucker, 2014; McCarty, Rhew, et al., 2012; McCarty, Wymbs, et al., 2012; Pardini, Lochman, & Wells, 2004; Saraceno, Heron, Munafò, Craddock, & van den Bree, 2012) , and several articles found no association between depressive symptoms and alcohol use disorders (Adrian, McCarty, King, McCauley, & Vander Stoep, 2014; Biederman et al., 1996; Fergusson & Woodward, 2002; Miller-Johnson, Lochman, Coie, Terry, & Hyman, 1998; Tartter, Hammen, & Brennan, 2014) when controlling for externalizing symptoms.
Tobacco. A total of 37 tests of the unique association between depression and tobacco use were identified in 19 articles. Of these, 12 tests reported a positive association, and all predicted tobacco use patterns rather than nicotine disorder (Brown et al., 1996; Cornelius et al., 2005; Costello et al., 1999; King et al., 2004; Leve et al., 2012; Maslowsky et al., 2014; Niemelä et al., 2009; Park, Weaver, & Romer, 2009; Prinstein & La Greca, 2009; Weiss, Mouttapa, Cen, Johnson, & Unger, 2011) .
Regarding articles that examined depressive symptoms as a predictor, positive associations were found for a variety of tobacco use indicators. For example, Weiss et al. (2011) showed that depressive symptoms predicted smoking initiation, La Greca (2009) and Niemelä et al. (2009) both showed that depressive symptoms predicted more frequent smoking, and Leve et al. (2012) found that adolescents with greater depressive symptoms at age 11 and steeper increases in depressive symptoms over 2 years were more likely to engage in lifetime smoking.
In addition to these effects regarding depressive symptoms and tobacco use, three articles found positive associations between depressive disorders and tobacco use. Brown et al. (1996) found that adolescents with depressive disorders had an earlier age of smoking onset, and Costello et al. (1999) showed that boys, but not girls, engaged in more frequent smoking. King et al. (2004) showed that adolescents with a depressive disorder had a greater chance of lifetime smoking than did their peers but not a greater chance of engaging in regular or everyday smoking.
Other studies that found positive associations between depressive symptoms and tobacco use produced mixed effects. Park et al. (2009) found that depressive symptoms predicted increased risk for progression to temporary daily smoking but not to continued daily smoking. Cornelius et al. (2005) found that depressive symptoms increased risk for level of smoking in 14-year-olds but not for lifetime smoking or an earlier age of onset. Maslowsky et al. (2014) found that depressive symptoms in Monitoring the Future eighth graders predicted increased cigarette use in 10th and 12th grades, but 10th-grade depressive symptoms did not predict 12 thgrade smoking.
In addition to these mixed results, several articles found no association between depressive symptoms and tobacco use (Capaldi & Stoolmiller, 1999; Dishion et al., 1999; Hu, Griesler, Schaffran, & Kandel, 2011; Miller-Johnson et al., 1998; Nargiso et al., 2012; Pedersen & Von Soest, 2009; Wu et al., 2008) , and three articles reported no association between depressive disorders and nicotine disorders (Dierker et al., 2001; Griesler et al., 2008; Fergusson & Woodward, 2002) when controlling for externalizing symptoms.
Marijuana. A total of 16 tests of the unique association between depression and marijuana use were identified out of 10 articles. Three tests reported a positive depression-marijuana use association (as reported in Costello et al., 1999; Maslowsky et al., 2014) . Costello et al. (1999) found that boys with a depressive disorder were at greater risk for using marijuana by age 13 and for an earlier age of onset. Maslowsky et al. (2014) showed mixed effects such that depressive symptoms in 10th grade predicted greater marijuana use in 12th grade, but 8th-grade depressive symptoms were unrelated to 10th-and 12th-grade marijuana use after controlling for conduct problems.
In addition to these mixed results, several articles found no association between depressive symptoms and marijuana use after controlling for externalizing symptoms (Adrian et al., 2014; Capaldi & Stoolmiller, 1999; Cerdá et al., 2013; Cortes et al., 2009; Dishion et al., 1999; King et al., 2004; Miller-Johnson et al., 1998; Tartter et al., 2014) .
Illicit drugs. A total of nine tests of the unique association between depression and illicit drug use were identified out of six articles. Two reported a positive depression-illicit drug use association. Costello et al. (1999) found that boys with a depressive disorder were at greater risk for using illicit drugs but not for an earlier age of drug use onset. Wu et al. (2008) found that depressive symptoms predicted an increase in illicit drug use among those who had initiated illicit substance use at baseline. Other tests reported null effects regarding the association between depressive symptoms and illicit drug use (Capaldi & Stoolmiller, 1999; McCarty, Rhew, et al., 2012) and the association between depressive disorders and illicit drug use disorders (Biederman et al., 1996; Tartter et al., 2014) .
Composite substance use scores. A total of 19 tests of unique association between depression and substance use scores that pooled across different types of drugs were identified out of 10 articles. Nine tests reported a positive depression-substance use association Henry et al., 1993; Mason, Hitchings, & Spoth, 2007; Mason, Hitch, & Spoth, 2009; Sung et al., 2004) , and one reported a negative depression-substance use association (Hersh, Curry, & Becker, 2013) .
Analyzing the Dunedin Longitudinal Cohort Study, Henry et al. (1993) showed that depressive symptoms at age 11 predicted greater substance use at age 15 in boys but not in girls. Studies by Mason and colleagues (Mason et al., , 2007 Mason, Hitchings, & Spoth, 2008) found two positive effects out of three tests that controlled for conduct problems. These articles reported that depressive symptoms predicted overall substance use (Mason et This document is copyrighted by the American Psychological Association or one of its allied publishers.
al., 2009), problem use in girls but not in boys (Mason et al., 2007) , and had no effect on substance use (Mason et al., 2008) In a treatment sample study that found a negative association between depression and substance, Hersh et al. (2013) reported that depressive symptoms predicted lower substance use problems, though not substance use frequency, at 6-month follow-up but not at 3 months. This effect was moderated by conduct problems such that, as reported by Mason et al. (2008) , depressive symptoms were negatively associated with substance use at high levels of conduct problems.
In addition to these mixed results, three articles found no association between depressive symptoms and composite measures of substance use after controlling for externalizing symptoms (Adrian et al., 2014; Bailey & McCloskey, 2005; Capaldi & Stoolmiller, 1999) .
Summary. Evidence for a positive depression-substance use effect varies somewhat over type of drug. We found that 10 of 32 effects (31%) showed such an association between depression and alcohol use, a rate similar to that for tobacco use (12 of 37 effects, or 32%); the rate was somewhat higher for composite substance use outcomes (nine of 19 effects, or 47%) and somewhat lower for illicit drug use (two of nine effects, or 22%) and marijuana use (three of 16 effects, or 19%) . Negative associations between depression and substance use were isolated and reported in only one article of high-risk youth (Hersh et al., 2013) .
Internalizing Symptoms and Substance Use
Overview of articles. Our review identified 51 tests of the unique association between internalizing symptoms (a broader construct encompassing both anxiety and depression) and substance use as reported in 17 articles. Of these tests, eight found a positive association (as reported in five articles), six found a negative association (as reported in five articles), and 39 produced null results (as reported in all but two articles).
Alcohol. A total of 16 tests of the unique association between internalizing symptoms and alcohol use were identified out of ten articles. One reported a positive internalizing symptom-alcohol use association (Strandheim, Bratberg, Holmen, Coombes, & Bentzen, 2011) , two reported a negative association (Niemalä et al., 2006; Scalco et al., 2014) , and the remainder found no association.
The only positive association was reported by Strandheim et al. (2011) , who found that internalizing symptoms in 13-to 15-yearolds predicted more frequent alcohol use 4 years later among female but not male adolescents but only for those female adolescents who began drinking before the age of 16.
In contrast, Niemalä et al. (2006) found that greater internalizing symptoms predicted lower rates of drunkenness in a sample of 8-to 18-year-old male adolescents. In addition, Scalco et al. (2014) found that internalizing symptoms in 11-to 12-year-old boys and girls predicted less alcohol involvement 1 year but not 2 years later. Using the same sample and a novel structural equation modeling analysis, Colder et al. (2013) showed that internalizing symptoms at ages 11-12 were not associated with alcohol use 2 years later after controlling for externalizing symptoms; however, co-occurring symptoms (high levels of both internalizing and externalizing symptoms) did predict later alcohol use.
Largely, these tests found internalizing symptoms to be a nonsignificant predictor of a variety of alcohol use outcomes (Englund & Siebenbruner, 2012; Goodman, 2010; Kumpulainen, 2000; Schlauch, Levitt, Connell, & Kaufman, 2013; Stice, Barrera, & Chassin, 1998; Vitulano et al., 2014) .
Tobacco. A total of 10 tests of the unique association between internalizing symptoms and tobacco use were identified in seven articles. Three reported a positive internalizing symptom-tobacco use association (Goodman, 2010, and two from Vitulano et al., 2014) , two reported a negative association (Colder et al., 2013; Fischer, Najman, Williams, & Clavarino, 2012) , and five reported null effects (Goodman, 2010; Leff et al., 2003; Niemalä et al., 2006; Schlauch et al., 2013) . Vitulano et al. (2014) found that internalizing symptoms predicted higher risk of initiation by ninth grade and a faster acceleration in smoking from fourth to ninth grade in a sample of children with elevated aggression who comprised the control group in an intervention study. Goodman (2010) also found that boys and girls elevated above diagnostic cutoffs for internalizing symptoms engaged in greater subsequent smoking behavior after controlling for externalizing symptoms.
In contrast, Fischer et al. (2012) used a community sample to show that greater internalizing symptoms at age 5 predicted lower risk for smoking at age 14 though not at age 21. Moreover, Colder et al. (2013) showed that internalizing symptoms at ages 11-12 predicted lower later risk for past-year smoking frequency after controlling for externalizing symptoms, but co-occurring symptoms predicted higher risk for smoking. These findings suggest that externalizing symptoms moderate the association between internalizing symptoms and smoking behavior, serving to exacerbate risk for tobacco involvement. Adding to this complexity, in a clinical sample of adolescents, Schlauch et al. (2013) found no unique effect of internalizing symptoms on tobacco use overall but did find that internalizing symptoms were a risk factor for increased tobacco use over the period of a year for a subset of youth. Moderation analysis showed that this effect held for only those with low externalizing symptoms and low family involvement (compared to those with low externalizing symptoms and high family involvement) as well as for those with high externalizing symptoms and low family involvement. Thus, even in the absence of high externalizing symptoms, other moderators may exist that exacerbate the risk for tobacco involvement among youth high in internalizing symptoms.
Marijuana. A total of 13 tests of the unique association between internalizing symptoms and marijuana use were identified out of seven articles. One test reported a positive association (Fox, Towe, Stephens, Walker, & Roffman, 2011) , two reported a negative association (Colder et al., 2013; Rogosch, Oshri, & Cicchetti, 2010) , and the remainder reported null effects (Englund & Siebenbruner, 2012; Goodman, 2010; Schlauch et al., 2013; Vitulano et al., 2014 ). This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Fox et al. (2011) reported that internalizing symptoms predicted increased risk for problems with marijuana use 3 months after baseline in a sample of high school students participating in a brief intervention study; however, internalizing symptoms did not predict these problematic marijuana use outcomes 1 year later, nor did they predict marijuana use at either 3 or 12 months postbaseline.
In contrast, Rogosch et al. (2010) reported that a latent variable comprised of internalizing symptoms assessed at ages 13-15 predicted lower risk for symptoms of marijuana abuse or dependence at ages 15-18. Colder et al. (2013) also reported that internalizing symptoms predicted lower rates of marijuana use after controlling for externalizing and co-occurring symptoms; co-occurring symptoms were unrelated to marijuana use.
Illicit drugs. Only one article tested the association between internalizing symptoms and illicit drug use while controlling for externalizing behaviors. Goodman (2010) extended the measurement of internalizing behaviors to include probability bands for diagnosis as well as clinical diagnoses but found no relationship between these diagnostic or traditional scale measures of internalizing behaviors and marijuana use.
Composite substance use scores. A total of 10 tests of the unique association between internalizing symptoms and substance use scores that pooled across different types of drugs were identified out of six articles. Three tests reported a positive internalizing symptom-substance use association (Loeber, StouthamerLoeber, & White, 1999; Strandheim et al., 2011) , and the remainder reported null effects (Kaplow, Curran, & Dodge, 2002; Scalco et al., 2014; Schlauch et al., 2013; Skeer et al., 2011) .
In a study of boys, Loeber et al. (1999) found that elevated internalizing behaviors in both middle and late childhood (but not adolescence) positively predicted adolescent substance use. Strandheim et al. (2011) also found a positive association between internalizing symptoms and lifetime substance use in boys but not in girls; however, this finding held only for boys who had not initiated alcohol use by the age of 16 compared to their early drinking counterparts.
Summary. Across drugs, evidence for an association between internalizing symptoms and substance use was weak. Out of 51 effects tested, nine found a positive association and six a negative association. Two articles also found conditional effects of internalizing symptoms on substance use, although these articles used different methodologies and found different effects. Colder et al. (2013) reported that co-occurring internalizing and externalizing symptoms predicted greater risk for using alcohol and tobacco but not marijuana 2 years later. Schlauch et al. (2013) reported that internalizing symptoms were a stronger predictor of later alcohol use and tobacco use when family involvement was low.
Discussion
The key finding of this systematic review regarding the unique association between negative affect symptoms and substance use after controlling for externalizing symptoms is that a clear and consistent association is not evident across the multiple associations examined. This finding is not unexpected, given the differing forms and measures of both negative affect symptoms and substance use and the multiple associations therein. Our review of 61 studies suggests variation in relations according to the type of negative affect symptoms and type of substance use, but even within particular associations, findings from the studies are mixed. Overall, however, we find that, after controlling for co-occurring externalizing symptoms, depression is a more consistent unique predictor of adolescent substance use than is either anxiety or internalizing symptoms; findings regarding prediction of substance use by anxiety and internalizing symptoms are not compelling. We structure our discussion to highlight seven areas reflecting some coherence of findings and offer potential implications for future research.
First, as noted, evidence for a positive association between negative affect symptoms and substance use is considerably stronger for depression (considering all types of substance use, 36 of 113 effects; 32%) than it is for anxiety (five of 63 effects; 8%) or internalizing symptoms (nine of 51 effects; 18%). Negative associations were rarely found but were more common for anxiety (six of 63 effects; 10%) and internalizing symptoms (six of 51 effects; 12%) than for depression (one of 113 effects; Ͻ1%). One interpretation of these findings is that prediction of substance use is most consistently positive for depression but is either absent or equally positive and negative for anxiety and, therefore, for internalizing symptoms, which combine indicators of depression and anxiety symptoms. In addition, anxiety and internalizing symptoms may show less association with substance use outcomes than does depression because anxiety may convey different forms of risk, owing to the target of distress. For example, Marmorstein et al. (2010) found that generalized, rather than social, anxiety was associated with greater risk for alcohol and tobacco use in boys (though social anxiety, and not generalized anxiety, predicted problems with marijuana). Thus, we recommend that future studies focus on depression and specific indices of anxiety as unique predictors of subsequent substance use rather than on aggregated indicators of negative affect symptoms.
Second, the severity and not just the form of negative affect symptoms may impact the strength of this unique association. A critical mass of articles for examining this question was available for only depression-substance use associations. In these articles, 16 of 43 effects (37%, as reported in nine studies) reported a positive association, whereas 20 of 70 effects (28%, as reported in 32 studies) reported no association. Although more severe indicators of depression may be more strongly associated with substance use, these effects may be harder to detect in high-risk and clinical samples that have a more restricted range of depression symptomatology as well as higher rates of comorbid disorders. Of nine studies that examined high-risk and clinical samples in the current review, only two found a positive depression-use association (22%), whereas 18 of 43 articles (43%) that examined community associations did so. Future studies would benefit from using designs and measures that capture the full range of symptom severity.
Third, findings indicated that, although not a clear pattern, the unique association between negative affect symptoms and substance use after controlling for externalizing symptoms may also vary as a function of the type of drug use. Positive associations between negative affect symptoms and substance use were most consistent for composite substance use scores (14 of 35 effects; 40%), followed by tobacco (16 of 68 effects; 24%), alcohol (12 of 66 effects; 18%), marijuana use (six of 41 effects; 15%), and illicit drug use (two of 17 effects; 12%). One interpretation of the stronger effects of negative affect symptoms on composite substance use scores is that adolescents may use drugs to address This document is copyrighted by the American Psychological Association or one of its allied publishers.
negative affect symptoms largely as a function of availability. Specific types of drugs used by adolescents may be selected less for mood-enhancement or dampening effects per se as for availability at a given opportunity to use. In other words, perhaps adolescents use whichever substance they can access, and because they use it for a variety of reasons, drug-specific patterns of use as related to negative affect symptoms may have yet to emerge. However, we should note that much less is known about the unique associations between negative affect symptoms and illicit drug use after controlling for externalizing symptoms due to a paucity of studies-this remains a fruitful area for exploration to determine whether there is drug specificity in this association. Fourth, in addition to distinguishing across type of drug for understanding variation in the negative affect symptom-use association, we also examined articles for differences in findings regarding extent of substance use engagement. Again turning to our largest group of studies that examined depression-alcohol use associations, we found greater support for this association in studies that predicted earlier onset (three of five articles), followed by indicators of problem drinking (one of two articles), indicators of overall use (three of 10 articles), and then diagnostic outcomes (four of 19 articles). Although there was an insufficient number of articles representing these potential points along a drinking continuum or drinking trajectories more broadly (such as McCarty et al., 2013) to draw conclusions at this point, future studies should consider variation in the negative affect symptom-use association over not just type of drugs used but also progression of drug involvement.
Fifth, moderation of relations between negative affect and substance use was reported in several studies; gender was of particular interest in this review. When present, gender differences appeared to be more complex than simple moderation hypotheses would predict. Focusing on our largest pool of studies testing the depression-use association, we found 19 studies that tested gender differences or tested the association separately by gender. Six of these studies did not find a depression-substance use association regardless of gender. The remaining 13 all found a positive depression-use association, but gender differences were evident in only four of these studies, with some studies finding stronger associations in boys Kumpulainen, 2000; Sung et al., 2004) and one finding stronger associations in girls (Mason et al., 2007) . More nuanced models are needed to guide the study of how gender differences might emerge in this association over development.
Sixth, whether age functions as moderator was also of interest, with the findings suggesting a clear need for future research on the role of development in the negative affect symptom-substance use association over adolescence. For example, Miller-Johnson et al. (1998) showed that eighth graders who were above the mean on depression and conduct problems had higher rates of alcohol use than did their peers who were elevated in conduct problems only, though this association did not hold for sixth or 10th graders. Maslowsky et al. (2014) also found that these associations were stronger in older than in younger teens. However, most studies included broad age ranges and did not test for age effects. It is important to note that although a few studies indicated that depression-substance use associations were evident in younger and not older cohorts, the wide age bands used in most studies and lack of age moderation tests did not permit conclusions regarding developmental trends in this association.
Seventh, comorbid externalizing symptoms emerged from the review as a potential moderator. The risk for substance use associated with negative affect symptoms may occur only in the presence of comorbid externalizing symptoms, suggesting that these two symptom clusters interact to exacerbate risk for substance use. Or, perhaps risk for substance use is present only in the absence of externalizing symptoms, when coping may be more dominant among the potential motives for using and thus strengthen the association between negative affect symptoms and substance use (Hussong et al., 2011) . Some evidence for each of these interactions was evident in articles included in this review.
Tests that pit mechanisms that may underlie these opposing patterns of risk for comorbid internalizing and externalizing symptoms (e.g., the dual failure model and negative affect impulsivity models that involve negative urgency vs. pure self-medication models) are clearly needed.
There are some limitations to the current review. First, we considered individual tests of the associations of interest as our level of analysis rather than study-level associations, although we made connections between the two throughout. In addition, the review lacks the inferential power of a meta-analysis despite the large number of studies, though we assert that due to the small number of studies within any given combination of negative affect symptoms and type of substance use, a qualitative review is more appropriate.
In conclusion, the review suggests that the association between negative affect symptoms and adolescent substance use after controlling for co-occurring externalizing symptoms is not invariant across the specific associations falling under this umbrella. Depression emerged as the most consistent unique predictor of substance use-particularly of alcohol, tobacco, and composite measures of substance use.
Even so, the findings regarding the depression-substance use association are mixed and call for greater attention to the potential moderating factors that may help define who, when, and in what context depression serves as an important risk factor for later substance use above and beyond risk associated with externalizing symptoms. The current review offers a number of directions for future research that could clarify this association.
